Figures
Elevation, as used in this report, refers to distance above the vertical datum.
Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).
Introduction
The Esopus Creek is in Ulster County in the Catskill Mountain region of southeastern New York. The Esopus Creek is divided into an upper and lower section by the Ashokan Reservoir. The upper Esopus Creek is the focus of this report. Its watershed encompasses 497.3 square kilometers, and the creek follows a 41.8-kilometer semicircular, clockwise course from its headwaters to its terminus at the Ashokan Reservoir. Factors that affect the physical habitat, ecosystem condition, and water quality in the upper Esopus Creek are important because it channels approximately 40 percent of the drinkingwater supply for New York City (Palmer and others, 2008) and provides excellent angling opportunities for rainbow trout (Oncorhynchus mykiss) and brown trout (Salmo trutta).
The natural resources of the upper Esopus Creek and its watershed have been studied extensively because of their economic and recreational importance. The U.S. Geological Survey (USGS) currently (2016) operates 10 streamgages in the watershed and closely monitors turbidity levels and suspended sediment concentrations (McHale and Siemion, 2014) . Additionally, biological studies of diatoms (Richardson and others, 2014; George and Baldigo, 2015) , macroinvertebrates (Duffy and others, 2011; Smith, 2013) , fish communities (Baldigo and others, 2015; George and others, 2015a, b) and trout health (Ross, 2012) have recently been completed.
Rainbow trout have thrived in the upper Esopus Creek since their introduction in the 1880s. According to angler accounts, however, rainbow trout populations throughout the Esopus Creek watershed have declined appreciably. Quantitative fish surveys conducted annually by the USGS at nine sites on the main stem and tributaries of the upper Esopus Creek from 2009 to 2013 showed that the mean density of rainbow trout populations declined from 114 to 17 fish per 0.1 hectare during this period (George and others, 2015b) , supporting anecdotal observations of population decline. This decline is concerning because wild rainbow trout fisheries are rare in New York State, and the fishery in the upper Esopus Creek and Ashokan Reservoir has historically been regarded as exceptional by sportsmen and natural resource managers. Additionally, trout species are generally considered to be sensitive indicators of water quality and habitat degradation; therefore, their declining populations may indicate a serious underlying environmental issue.
It remains unclear whether the recent decline in rainbow trout populations simply reflects the highly variable nature of stream fish populations or whether it is attributable to longterm changes (for example, habitat alteration or introduction of invasive species) that could potentially warrant management action. Consequently, the USGS, in cooperation with Cornell Cooperative Extension of Ulster County, New York State Energy Research and Development Authority, the New York State Department of Environmental Conservation, and the New York City Department of Environmental Protection, annually monitored fish communities and trout populations at 7 to 18 sites in a given year on the main stem and tributaries of the upper Esopus Creek from 2009 to 2015. Seven sites, which are discussed in this report, were surveyed annually since 2009. Three of these sites are on the main stem of the upper Esopus Creek, and four are on major tributaries near their confluences with the upper Esopus Creek ( fig. 1 ; table 1).
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42°0' The purpose of this report is to present the results of fish community surveys conducted in 2015 at these seven sites in the upper Esopus Creek watershed. Rainbow trout populations are the primary focus of this report given the recent decline in abundance of this species. Metrics for rainbow trout in 2015, as well as those for brown trout, which do not show a similar decline, are presented alongside those from previous years to enable temporal comparisons for both species and to facilitate comparisons with results from past publications.
Sampling site and site identifier
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young-of-the-year (<91 millimeters [mm] and <101 mm, respectively [George and others, 2015b] ) and the mean length of young-of-the-year and older individuals are also presented. A few large individuals or members of abnormally abundant size classes were omitted from the lengthfrequency distributions in order for the data to be plotted at an interpretable scale, but mean lengths always included all individuals. Additional information on sampling methods and data analysis can be found in George and others (2015b) .
Methods
The methods used to survey fish communities in 2015 were the same as those used during the surveys from 2009 to 2014. In short, field crews of three to six personnel used a three-pass depletion method with a backpack electrofisher to capture fish from blocked stream reaches. Reaches were generally 10 to 20 mean channel widths in length, and blocking seines were used to delineate upstream and downstream reach boundaries. Length, weight, and species were recorded for each fish. All surveys (from 2009 to 2015) were conducted between late June and early August, and each individual site was surveyed within the same 18-day period each year.
MicroFish v3.0 software Platts, 1983, 1985) was used to produce estimates of population size and biomass (with 95-percent confidence intervals) for each species. These estimates were then standardized by the area sampled at each site to produce estimates of density and biomass for rainbow trout and brown trout populations. Density is presented as number of fish per 0.1 hectare, and biomass is presented as grams of fish per 0.1 hectare. Additionally, the size structures of each species' populations are presented as length-frequency distributions (histograms). The percentage of rainbow trout and brown trout that were
Results
The density and biomass of rainbow trout populations were significantly higher at most sites in 2015 than in the preceding 2 years ( fig. 2) . The mean density of rainbow trout populations from all sites in 2015 (98 fish per 0.1 hectare) was the highest value observed since 2010 (table 2) . Similarly, the mean biomass of rainbow trout populations from all sites in 2015 (864 grams per 0.1 hectare) was the highest value observed since 2012 (table 2). Relatively large numbers of young-of-the-year rainbow trout were observed at most sites in 2015 ( fig. 3; table 2 ) and in the pooled data from all sites (fig. 4) .
In comparison, the density and biomass of brown trout populations at most sites in 2015 were nearly two times the estimates for 2014 but were comparable to 2013 estimates (table 2) 
